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memory stores, for each page in the print instruction, a
processing time in association with the print instruction. In
response to acceptance of an instruction for reprinting the
print instruction, the controller controls whether to store the
generated image data in the storage unit or to transmit the
generated image data to the transfer unit, based on the
processing time for each page stored in the memory in
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FIG. 6
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FOURTH PAGE S ey GE
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PROCESSING TIME: 100 (MS) o i OF FIFTH THIRD PAGE
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180 (ms)

FIFTH PAGE
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FIG. 7
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FIG. 9
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FIG. 10
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FIG. 11
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FIG. 13
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PRINT CONTROL APPARATUS, PRINT
CONTROL METHOD, IMAGE FORMING
SYSTEM, AND NON-TRANSITORY
COMPUTER READABLE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2015-
049350 filed Mar. 12, 2015.

BACKGROUND

(1) Technical Field

The present invention relates to a print control apparatus,
a print control method, an image forming system, and a
non-transitory computer readable medium.

(ii) Related Art

In a printer for printing on a continuous sheet of paper, in
some cases, image data of all pages related to a print
instruction may be rasterized and stored in a memory before
printing is started, in order to prevent the occurrence of
intermittent printing in which a blank page is inserted at an
unintended position due to the presence of a delay in the
processing for generating and transferring image data with
respect to the printing speed of the printer.

SUMMARY

According to an aspect of the invention, there is provided
a print control apparatus including a generation unit, a
storage unit, a transfer unit, a memory, and a controller. The
generation unit generates image data by performing a ren-
dering process in accordance with a print instruction. The
storage unit stores the image data. The transfer unit reads the
image data stored in the storage unit and transfers the read
image data to a printer that performs printing on a sheet of
paper. The memory stores, for each page in the print
instruction, a processing time in association with the print
instruction. The processing time is a sum of a time from
when the generation unit starts the rendering process to
when the generation unit stores the image data in the storage
unit and a time from when the transfer unit reads the image
data from the storage unit to when the transfer unit transfers
the read image data to the printer. In response to acceptance
of an instruction for reprinting the print instruction, the
controller controls whether to store the image data generated
by the generation unit in the storage unit or to transmit the
image data generated by the generation unit to the transfer
unit, based on the processing time for each page stored in the
memory in association with the print instruction.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will be
described in detail based on the following figures, wherein:

FIG. 1 is a diagram illustrating an example configuration
of an image forming system according to a first exemplary
embodiment of the present invention;

FIG. 2 is a block diagram illustrating a hardware con-
figuration of a controller in the image forming system
according to the first exemplary embodiment;

FIG. 3 is a block diagram illustrating a functional con-
figuration of the controller in the image forming system
according to the first exemplary embodiment;
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2

FIGS. 4A and 4B are diagrams illustrating an example of
intermediate-form data stored in an intermediate-form data
memory according to the first exemplary embodiment;

FIG. 5 is a schematic diagram illustrating a process for
initial printing according to the first exemplary embodiment;

FIG. 6 is a diagram illustrating an example of comparison
between a page processing time and the page printing time
of a printer according to the first exemplary embodiment;

FIG. 7 is a diagram illustrating an example of comparison
between a page processing time and the page printing time
of the printer according to the first exemplary embodiment;

FIG. 8 is a conceptual diagram of a process for reprinting
according to the first exemplary embodiment;

FIG. 9 is a flowchart illustrating a process performed by
the controller for initial printing according to the first
exemplary embodiment;

FIG. 10 is a flowchart illustrating a process performed by
the controller for reprinting according to the first exemplary
embodiment;

FIG. 11 is a diagram illustrating an example of a common
format according to a second exemplary embodiment;

FIG. 12 is a diagram illustrating an example of interme-
diate-form data stored in the intermediate-form data memory
according to the second exemplary embodiment; and

FIG. 13 is a flowchart illustrating a process performed by
the controller according to the second exemplary embodi-
ment.

DETAILED DESCRIPTION

Exemplary embodiments of the present invention will
now be described in detail with reference to the drawings.

First Exemplary Embodiment

FIG. 1 is a diagram illustrating an example configuration
of an image forming system according to a first exemplary
embodiment of the present invention. The image forming
system according to the first exemplary embodiment of the
present invention includes a printer 1, a pre-processing
device 3, a buffer device 4, a buffer device 5, a post-
processing device 6, a controller 10, and a terminal appa-
ratus 20. The controller 10 is connected to the terminal
apparatus 20 so as to be capable of communicating with the
terminal apparatus 20 via wired or wireless connection.

The printer 1 is controlled by the controller 10 to print
image data on a continuous sheet of print paper such as a roll
of paper.

The pre-processing device 3 performs pre-processing
such as feeding an unprinted sheet of print paper. The
post-processing device 6 performs post-processing such as
rolling a printed sheet of print paper. The buffer devices 4
and 5 are arranged to maintain the tensions of a sheet of print
paper between the pre-processing device 3 and the printer 1
and between the printer 1 and the post-processing device 6,
respectively, for example.

The terminal apparatus 20 generates print data such as a
print job and transmits the print data to the controller 10 via
a network. The controller 10 serves as a print control
apparatus for controlling the printing operation of the printer
1 in accordance with the print data transmitted from the
terminal apparatus 20. The printer 1 outputs an image on a
continuous sheet of paper in accordance with the print data
under the control of the controller 10.

A hardware configuration of the controller 10 in the image
forming system according to this exemplary embodiment
will now be described with reference to FIG. 2. As illustrated
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in FIG. 2, the controller 10 according to this exemplary
embodiment includes a central processing unit (CPU) 11, a
memory 12, a storage device 13 such as a hard disk drive
(HDD), a communication interface (IF) unit 14 that trans-
mits and receives data to and from the terminal apparatus 20
via the network, a user interface (UI) device 15 formed of a
touch panel or a liquid crystal display, and an engine IF unit
16 that transmits and receives data to and from the printer 1.
The components described above are connected to one
another via a control bus 17.

The CPU 11 performs a predetermined process in accor-
dance with a print control program stored in the memory 12
or the storage device 13 to control the operation of the
controller 10.

FIG. 3 is a block diagram illustrating the configuration of
the functions of the controller 10 which are implemented by
the execution of the print control program.

As illustrated in FIG. 3, the controller 10 includes a print
data accepting unit 31, an intermediate-form data generation
unit 32, an intermediate-form data memory 33, a rasteriza-
tion processing unit 34, a spool data storage unit 35, a raster
data transfer unit 36, and a management controller 37.

The print data accepting unit 31 accepts print data (print
instruction), which is generated by the terminal apparatus
20, via the network. The print data accepting unit 31 further
accepts an instruction for reprinting the accepted print data
from the terminal apparatus 20 via the network.

The intermediate-form data generation unit 32 generates
data in an intermediate form (hereinafter referred to as the
“intermediate-form data”) in accordance with the print data
accepted by the print data accepting unit 31.

The intermediate-form data memory 33 stores the inter-
mediate-form data generated by the intermediate-form data
generation unit 32.

The rasterization processing unit 34 performs a rasteriza-
tion process (rendering process) based on the intermediate-
form data to generate raster data (image data).

The spool data storage unit 35 stores the raster data
generated by the rasterization processing unit 34.

The raster data transfer unit 36 reads the raster data stored
in the spool data storage unit 35, and transfers the raster data
to the printer 1.

The management controller 37 obtains a rasterization
processing time and a reading time. The rasterization pro-
cessing time is a time period from when the rasterization
processing unit 34 starts a rasterization process to when the
rasterization processing unit 34 completes the rasterization
process. The reading time is a time period from when the
raster data transfer unit 36 reads raster data from the spool
data storage unit 35 to when the raster data transfer unit 36
transfers the read raster data to the printer 1. Further, the
management controller 37 stores, for each page in the
intermediate-form data of the print data, a processing time in
the intermediate-form data memory 33 in association with
the intermediate-form data. The processing time is a sum of
the rasterization processing time and the reading time.

When the print data accepting unit 31 accepts an instruc-
tion for reprinting the print data, the management controller
37 controls whether to store the raster data in the spool data
storage unit 35 or to transmit the raster data to the raster data
transfer unit 36 on the basis of the processing time stored in
the intermediate-form data memory 33 in association with
the intermediate-form data.

In this exemplary embodiment, the management control-
ler 37 determines whether or not the processing times for all
pages in the intermediate-form data are each less than or
equal to the time taken to print one page at the printing speed
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4

of the printer 1 (hereinafter referred to as the “page printing
time”). The intermediate-form data memory 33 stores con-
secutive-printing availability information based on the deter-
mination result of the management controller 37 in associa-
tion with the intermediate-form data. The consecutive-
printing availability information indicates that consecutive
printing is available in a case where the processing times for
all the pages in the intermediate-form data are each less than
or equal to the page printing time, and indicates that con-
secutive printing is unavailable in a case where the process-
ing time for any of the pages in the print data exceeds the
page printing time. Consecutive printing is a printing opera-
tion in which raster data is transferred to the printer 1
without delay with respect to the printing speed of the printer
1. When the print data accepting unit 31 accepts an instruc-
tion for reprinting the print data, the management controller
37 performs control to transmit the raster data to the raster
data transfer unit 36 if the consecutive-printing availability
information indicates that consecutive printing is available
and performs control to store the raster data in the spool data
storage unit 35 if the consecutive-printing availability infor-
mation indicates that consecutive printing is unavailable. If
the raster data is transmitted directly to the raster data
transfer unit 36 without being stored in the spool data
storage unit 35 when consecutive printing is unavailable,
intermittent printing will occur. That is, a blank page will be
inserted at the position corresponding to the page for which
the raster data is transferred with delay with respect to the
printing speed. To prevent such unexpected intermittent
printing, particularly for initial printing, raster data of all
pages related to a print instruction (print data) is stored in the
spool data storage unit 35 and then transferred to the printer
1 via the raster data transfer unit 36.

FIGS. 4A and 4B are diagrams illustrating an example of
the intermediate-form data stored in the intermediate-form
data memory 33 according to this exemplary embodiment.

As illustrated in FIG. 4A, the intermediate-form data
memory 33 stores a print table in which pieces of print data
accepted by the print data accepting unit 31 are sequentially
arranged. The intermediate-form data memory 33 further
stores, as intermediate-form data generated by the interme-
diate-form data generation unit 32 in accordance with each
piece of print data, information which includes a data ID 50,
attribute information 51 indicating the attribute of the piece
of print data, consecutive-printing availability information
52, and page information 53 for reference to information on
each page in the intermediate-form data.

The consecutive-printing availability information 52 is
information used by the management controller 37 to deter-
mine whether to store the raster data generated by the
rasterization processing unit 34 in the spool data storage unit
35 or to transmit the generated raster data to the raster data
transfer unit 36. More specifically, the consecutive-printing
availability information 52 indicates whether or not con-
secutive printing is available in which raster data is trans-
ferred to the printer 1 without the processing of each page
being delayed with respect to the page printing time of the
printer 1 even if the raster data is transferred to the raster
data transfer unit 36 without being stored in the spool data
storage unit 35. A specific method for setting the consecu-
tive-printing availability information 52 will be described
below.

As illustrated in FIG. 4B, the page information 53
includes, for each page, a page number 60, page attribute
information 61 indicating the attribute of the page, page
processing time information 62, and actual data information
63 concerning the actual data to be output to a continuous
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sheet of paper. The page processing time information 62 is
information indicating the time taken for processing, which
is calculated for each page by the management controller 37
as a sum of the rasterization processing time obtained from
the rasterization processing unit 34 and the reading time
obtained from the raster data transfer unit 36.

Next, a process performed by the controller 10 when print
data is accepted from the terminal apparatus 20 (hereinafter
referred to as “initial printing”) according to this exemplary
embodiment will be described in detail with reference to the
drawings.

FIG. 5 is a schematic diagram illustrating a process for the
initial printing according to this exemplary embodiment.

First, the intermediate-form data generation unit 32 gen-
erates intermediate-form data based on print data accepted
by the print data accepting unit 31, and stores the interme-
diate-form data in the intermediate-form data memory 33.

Then, the rasterization processing unit 34 performs a
rasterization process based on the intermediate-form data
stored in the intermediate-form data memory 33 to generate
raster data, and the management controller 37 performs
control to store the raster data generated by the rasterization
processing unit 34 in the spool data storage unit 35. In this
case, the management controller 37 obtains, for each page in
the intermediate-form data, a rasterization processing time
from when the rasterization processing unit 34 starts a
rasterization process based on the intermediate-form data to
when the rasterization processing unit 34 stores raster data
in the spool data storage unit 35.

The rasterization processing unit 34 performs the raster-
ization process until raster data of all the pages in the
intermediate-form data is stored in the spool data storage
unit 35.

When the rasterization processing unit 34 determines that
the raster data of all the pages in the intermediate-form data
has been stored in the spool data storage unit 35, the raster
data transfer unit 36 reads the raster data stored in the spool
data storage unit 35, and transfers the read raster data to the
printer 1. In this case, the raster data transfer unit 36 notifies
the management controller 37, on a page-by-page basis, of
a reading time from when the raster data transfer unit 36
reads raster data from the spool data storage unit 35 to when
the raster data transfer unit 36 transfers the read raster data
to the printer 1.

Then, the management controller 37 calculates a sum of
the obtained rasterization processing time and reading time
to determine, for each page, the time taken to process the
page (hereinafter referred to as the “page processing time”).
The management controller 37 stores, for each page, the
determined page processing time in the intermediate-form
data memory 33 as the page processing time information 62
in association with the intermediate-form data. Further, the
management controller 37 sets the consecutive-printing
availability information 52 for the intermediate-form data by
using a method described below in accordance with the page
processing time information 62 on each page.

A specific method for setting the consecutive-printing
availability information 52 according to this exemplary
embodiment will now be described.

FIGS. 6 and 7 are diagrams illustrating examples of
comparison between a page processing time and the time
taken to print one page at the printing speed of the printer 1
(i.e., the page printing time of the printer 1) according to this
exemplary embodiment.

As illustrated in FIG. 6, in this exemplary embodiment,
the page printing time of the printer 1 is 180 ms, for
example.

25

35

40

45

6

For example, as illustrated in FIG. 6, a description will be
given in the context of print data of five pages in total, where
the page processing time for the first page is 20 ms, the page
processing time for the second page is 170 ms, the page
processing time for the third page is 15 ms, the page
processing time for the fourth page is 30 ms, and the page
processing time for the fifth page is 100 ms.

First, the management controller 37 compares each of the
page processing times with the page printing time and
determines, on a page-by-page basis, whether or not the
page processing time is less than or equal to the page
printing time of the printer 1. If the page processing times for
all the pages in the intermediate-form data are each less than
or equal to the page printing time, the management control-
ler 37 sets the consecutive-printing availability information
52 on the intermediate-form data to “available”.

For example, in the example illustrated in FIG. 6, each of
the page processing times for the first to fifth pages is shorter
than 180 ms, which is the page printing time of the printer
1, and the page processing times for all the first to five pages
are each less than or equal to the page printing time of the
printer 1. As illustrated in FIG. 6, the printing of each of the
first to fifth pages becomes available before the timing at
which the printer 1 starts printing the page. This makes raster
data of the respective pages in the intermediate-form data
printable without delay with respect to the printing speed of
the printer 1 even if the raster data is transmitted to the raster
data transfer unit 36 without being stored in the spool data
storage unit 35. Accordingly, the management controller 37
sets the consecutive-printing availability information 52 on
the intermediate-form data to “available”.

Instead of, or in addition to, comparing the page process-
ing time for each page with the page printing time of the
printer 1, the management controller 37 may compare a
cumulative processing time which is a cumulative value of
the page processing times with a cumulative value of the
page printing times taken until the timing at which the
printer 1 completes printing the respective pages.

Specifically, as illustrated in FIG. 7, a description will be
given in the context of print data of five pages in total, where
the cumulative processing time from the start of the printing
of the first page until the printing of the second page
becomes available is 80 ms, the cumulative processing time
from the start of the printing of the first page until the
printing of the third page becomes available is 280 ms, the
cumulative processing time from the start of the printing of
the first page until the printing of the fourth page becomes
available is 530 ms, and the cumulative processing time
from the start of the printing of the first page until the
printing of the fifth page becomes available is 630 ms.

In the example illustrated in FIG. 7, while the page
processing time for the third page, i.e., 200 ms, exceeds 180
ms, which is the page printing time of the printer 1, the
cumulative processing time from when the printer 1 starts
printing the first page until the printing of the third page
becomes available is 280 ms, making the third page print-
able before the timing at which the printer 1 completes
printing the second page, i.e., 360 ms. This makes raster data
of the third page printable without delay with respect to the
printing speed of the printer 1 even if the raster data is
transferred to the printer 1 without being stored in the spool
data storage unit 35. Also, the fourth page is printable before
the timing at which the printer 1 completes printing the third
page, i.e., 540 ms, although the page processing time for the
fourth page, i.e., 250 ms, exceeds 180 ms, which is the page
printing time of the printer 1. This makes raster data of the
fourth page printable without delay with respect to the
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printing speed of the printer 1 even if the raster data is
transferred to the printer 1 without being stored in the spool
data storage unit 35.

In the case described above, even if raster data of a total
of five pages is transferred to the raster data transfer unit 36
without being stored in the spool data storage unit 35 on a
page-by-page basis, the raster data of the respective pages is
printable without delay with respect to the printing speed of
the printer 1. Accordingly, the management controller 37
sets the consecutive-printing availability information 52 on
the intermediate-form data to “available”.

Next, a process performed when the print data accepting
unit 31 accepts an instruction for reprinting print data on
which initial printing has been performed (a process for
reprinting) according to this exemplary embodiment will be
described in detail with reference to the drawings.

FIG. 8 is a schematic diagram illustrating a process for
reprinting according to this exemplary embodiment.

As illustrated in FIG. 8, first, upon accepting a reprinting
instruction from the terminal apparatus 20, the print data
accepting unit 31 notifies the management controller 37 of
the instruction.

Then, the management controller 37 refers to the inter-
mediate-form data memory 33, and determines whether or
not intermediate-form data specified in the accepted reprint-
ing instruction has been stored in the intermediate-form data
memory 33.

If the management controller 37 determines that the
intermediate-form data specified in the accepted reprinting
instruction has been stored in the intermediate-form data
memory 33, the rasterization processing unit 34 obtains the
intermediate-form data specified in the accepted reprinting
instruction from the intermediate-form data memory 33, and
performs a rasterization process based on the obtained
intermediate-form data to generate raster data. In this case,
the management controller 37 refers to the consecutive-
printing availability information 52 stored in association
with the intermediate-form data specified in the accepted
reprinting instruction.

If the consecutive-printing availability information 52
indicates “unavailable”, as in the initial printing, the man-
agement controller 37 performs control to store the raster
data generated by the rasterization processing unit 34 in the
spool data storage unit 35, so that raster data of all the pages
in the intermediate-form data is stored in the spool data
storage unit 35. Thereafter, the raster data transfer unit 36
transfers the raster data read from the spool data storage unit
35 to the printer 1.

If the consecutive-printing availability information 52
indicates “available”, the management controller 37 per-
forms control to transmit the raster data generated by the
rasterization processing unit 34 to the raster data transfer
unit 36 without storing the raster data in the spool data
storage unit 35, and the raster data transfer unit 36 transfers
the raster data transmitted from the management controller
37 to the printer 1. In this case, the printer 1 performs a
printing process upon sequentially receiving raster data from
the raster data transfer unit 36 without waiting for the
rasterization processing unit 34 to complete the rasterization
process of all the pages for reprinting, which reduces the
time taken for reprinting compared to the time taken for
initial printing.

In this exemplary embodiment, in the foregoing descrip-
tion, in response to acceptance of a reprinting instruction,
the management controller 37 controls whether to store
raster data generated by the rasterization processing unit 34
in the spool data storage unit 35 or to transmit the generated
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raster data to the raster data transfer unit 36 in accordance
with consecutive-printing availability information 52 stored
in association with intermediate-form data. Alternatively, a
designated range of pages among the pages in print data may
be specified in the accepted reprinting instruction. In this
case, the management controller 37 may control whether to
store raster data generated by the rasterization processing
unit 34 in the spool data storage unit 35 or to transmit the
generated raster data to the raster data transfer unit 36 in
accordance with a page processing time associated with
intermediate-form data of the print data.

For example, if a range of pages is specified in the
accepted reprinting instruction, the management controller
37 refers to the intermediate-form data memory 33, and
obtains page processing time information 62 stored in asso-
ciation with intermediate-form data specified in the accepted
reprinting instruction. If the page processing times for all the
pages within the specified range are each less than or equal
to the page printing time of the printer 1, the management
controller 37 may perform control to transmit raster data
generated by the rasterization processing unit 34 to the raster
data transfer unit 36 without storing the generated raster data
in the spool data storage unit 35.

The process performed by the controller 10 according to
this exemplary embodiment will be described with reference
to flowcharts illustrated in FIGS. 9 and 10.

First, the process performed by the controller 10 for initial
printing according to this exemplary embodiment will be
described with reference to FIG. 9.

First, the print data accepting unit 31 accepts print data
from the terminal apparatus 20 via the network (step S101).

Then, the intermediate-form data generation unit 32 gen-
erates intermediate-form data in accordance with the
accepted print data (step S102).

Then, the intermediate-form data memory 33 stores the
intermediate-form data generated by the intermediate-form
data generation unit 32 (step S103).

Then, the intermediate-form data generation unit 32 deter-
mines whether or not intermediate-form data of all the pages
in the accepted print data has been generated (step S104). If
intermediate-form data of all the pages in the accepted print
data has not been generated (NO in step S104), the process
returns to step S102, and the processes after step S102 are
repeatedly performed.

If intermediate-form data of all the pages in the accepted
print data has been generated (YES in step S104), the
rasterization processing unit 34 performs a rasterization
process based on the intermediate-form data stored in the
intermediate-form data memory 33 to generate raster data
(step S105).

Then, the management controller 37 stores the raster data
generated by the rasterization processing unit 34 in the spool
data storage unit 35 (step S106), and obtains a rasterization
processing time for each page (step S107).

Then, the rasterization processing unit 34 determines
whether or not raster data of all the pages in the intermedi-
ate-form data has been stored in the spool data storage unit
35 (step S108). If the raster data of all the pages in the
intermediate-form data has not been stored in the spool data
storage unit 35 (NO in step S108), the process returns to step
S105 and the processes after step S105 are repeatedly
performed.

If the raster data of all the pages in the intermediate-form
data has been stored in the spool data storage unit 35 (YES
in step S108), the raster data transfer unit 36 reads the raster
data stored in the spool data storage unit 35 and transfers the
read raster data to the printer 1 (step S109). In this case, the
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raster data transfer unit 36 notifies the management control-
ler 37, on a page-by-page basis, of a reading time from when
the raster data transfer unit 36 reads the raster data from the
spool data storage unit 35 to when the raster data transfer
unit 36 transfers the read raster data to the printer 1 (step
S110).

Then, the management controller 37 calculates a page
processing time which is a sum of the obtained rasterization
processing time and reading time, and stores the calculated
page processing time for each page in association with the
intermediate-form data stored in the intermediate-form data
memory 33 (step S111).

Then, the management controller 37 determines, based on
the page processing time for each page, which is stored in
association with the intermediate-form data, whether or not
consecutive printing is available (step S112).

If consecutive printing is available (YES in step S112),
the management controller 37 sets the consecutive-printing
availability information 52 on the intermediate-form data to
“available” (step S113). If consecutive printing is unavail-
able (NO in step S112), the management controller 37 sets
the consecutive-printing availability information 52 on the
intermediate-form data to “unavailable” (step S114).

Next, the process performed by the controller 10 for
reprinting according to this exemplary embodiment will be
described with reference to FIG. 10.

First, the print data accepting unit 31 accepts a reprinting
instruction for reprinting print data from the terminal appa-
ratus 20 (step S201).

Then, the management controller 37 refers to the inter-
mediate-form data memory 33, and determines whether or
not intermediate-form data of the print data related to the
accepted reprinting instruction is present (step S202). If the
intermediate-form data of the print data related to the
reprinting instruction is not present (NO in step S202), an
error notification is sent via the terminal apparatus 20 or a
display device (not illustrated) and then the process ends.

If the intermediate-form data of the print data related to
the reprinting instruction is present (YES in step S202), the
management controller 37 refers to the consecutive-printing
availability information 52 included in the intermediate-
form data of the print data related to the reprinting instruc-
tion, and determines whether the consecutive-printing avail-
ability information 52 indicates “available” or “unavailable”
(step S203).

If the consecutive-printing availability information 52
indicates “available” (YES in step S203), the rasterization
processing unit 34 performs a rasterization process based on
the intermediate-form data to generate raster data (step
S204). Then, the management controller 37 performs control
to transmit the generated raster data to the raster data transfer
unit 36 without storing the generated raster data in the spool
data storage unit 35, and the raster data transfer unit 36
transfers the received raster data to the printer 1 (step S205).

If the consecutive-printing availability information 52
indicates “unavailable” (NO in step S203), the rasterization
processing unit 34 performs a rasterization process based on
the intermediate-form data to generate raster data (step
S206), and the management controller 37 performs control
to store the generated raster data in the spool data storage
unit 35 (step S207). Then, the rasterization processing unit
34 determines whether or not raster data of all the pages in
the intermediate-form data has been stored in the spool data
storage unit 35 (step S208). If the raster data of all the pages
in the intermediate-form data has not been stored in the
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spool data storage unit 35 (NO in step S208), the process
returns to step S206 and the processes after step S206 are
repeatedly performed.

If the raster data of all the pages in the intermediate-form
data has been stored in the spool data storage unit 35 (YES
in step S208), the raster data transfer unit 36 reads the raster
data stored in the spool data storage unit 35 and transfers the
read raster data to the printer 1 (step S209).

Second Exemplary Embodiment

A second exemplary embodiment of the present invention
will now be described with reference to the drawings.

In the first exemplary embodiment described above, a
description has been given of the case where an instruction
for reprinting print data on which initial printing has been
performed is provided. In the second exemplary embodi-
ment, a description will be given of the case where print data
accepted by the print data accepting unit 31 is print data
created using a format (predetermined format) common to
previously printed print data. A controller 10 according to
this exemplary embodiment has a configuration similar to
that in the first exemplary embodiment, and is not described
herein.

FIG. 11 is a diagram illustrating an example of a common
format 70 according to this exemplary embodiment.

In this exemplary embodiment, the common format 70 is
designed such that predetermined images are arranged at
predetermined positions, and is used to create print data in
which information on some of the images is modified. For
example, in the example illustrated in FIG. 11, the positions
of an object 80, a postal code, an address, and a name are
determined in advance on the first page, and different pieces
of information are output to the positions of the postal code,
address, and name for each different piece of print data. In
the common format 70, furthermore, as illustrated in FIG.
11, predetermined text is arranged on the second page.

In pieces of print data created using the common format
70, only part of information is different for each piece of
print data. Thus, even different pieces of print data created
using the common format 70 may be processed within
substantially the same period of rasterization processing
time.

FIG. 12 is a diagram illustrating an example of interme-
diate-form data stored in the intermediate-form data memory
33 according to this exemplary embodiment.

As illustrated in FIG. 12, in this exemplary embodiment,
the intermediate-form data memory 33 stores a print table in
which pieces of previously printed print data 40 to 43 on
which initial printing has been performed are sequentially
arranged, and printed intermediate-form data generated in
accordance with each of the pieces of previously printed
print data 40 to 43. When the print data accepting unit 31
accepts new print data 44, the intermediate-form data
memory 33 adds the new print data 44 to the print table. The
intermediate-form data memory 33 further stores new inter-
mediate-form data generated by the intermediate-form data
generation unit 32 in accordance with the new print data 44.

As illustrated in FIG. 12, intermediate-form data accord-
ing to this exemplary embodiment further includes a com-
mon format ID 54 in addition to the data ID 50, the attribute
information 51, the consecutive-printing availability infor-
mation 52, and the page information 53.

In this exemplary embodiment, the common format ID 54
is information indicating a type of common format used to
create the respective pieces of intermediate-form data. The
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common format ID 54 may be added by the terminal
apparatus 20, or may be set in advance by the controller 10.

In a case where new intermediate-form data is created
using the common format 70, the management controller 37
refers to the intermediate-form data memory 33 and deter-
mines whether or not intermediate-form data of previously
printed print data which is created using the common format
70 has been stored in the intermediate-form data memory 33.

For example, if new intermediate-form data includes
information “common format ID: 123", which indicates the
common format 70, as the common format ID 54, the
management controller 37 refers to the intermediate-form
data memory 33 and determines whether or not the inter-
mediate-form data of any of the pieces of previously printed
print data 40 to 43 includes the information “common
format ID: 123”.

If the intermediate-form data of any of the pieces of
previously printed print data 40 to 43 includes the informa-
tion “common format ID: 123”, the management controller
37 refers to the consecutive-printing availability information
52 stored in the intermediate-form data memory 33 in
association with the intermediate-form data of the corre-
sponding one of the pieces of previously printed print data
40 to 43. If the consecutive-printing availability information
52 indicates “available”, the management controller 37
performs control to transmit raster data generated by the
rasterization processing unit 34 in accordance with the new
intermediate-form data to the raster data transfer unit 36.

For example, as illustrated in FIG. 12, in a case where the
intermediate-form data of the previously printed print data
40 includes the information “common format ID: 1237, the
management controller 37 refers to the consecutive-printing
availability information 52 stored in the intermediate-form
data memory 33 in association with the intermediate-form
data of the previously printed print data 40. Since the
consecutive-printing availability information 52 stored in
association with the intermediate-form data of the previ-
ously printed print data 40 indicates “available”, the man-
agement controller 37 performs control to transmit raster
data generated by the rasterization processing unit 34 in
accordance with the new intermediate-form data to the raster
data transfer unit 36.

A process performed by the controller 10 according to this
exemplary embodiment will be described with reference to
a flowchart illustrated in FIG. 13.

First, the print data accepting unit 31 accepts new print
data 44 from the terminal apparatus 20 (step S301).

Then, the intermediate-form data generation unit 32 gen-
erates new intermediate-form data in accordance with the
new print data 44 (step S302).

Then, the management controller 37 determines whether
or not the intermediate-form data of previously printed print
data created using the common format 70 which is identical
to that of the new intermediate-form data is present (step
S303).

If the intermediate-form data of previously printed print
data created using the common format 70 which is identical
to that of the new intermediate-form data is present (YES in
step S303), the management controller 37 determines
whether the consecutive-printing availability information 52
stored in the intermediate-form data memory 33 in associa-
tion with the intermediate-form data of the previously
printed print data indicates “available” or “unavailable”
(step S304).

If the consecutive-printing availability information 52
indicates “available” (YES in step S304), the rasterization
processing unit 34 performs a rasterization process based on
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the new intermediate-form data to generate raster data (step
S305). Then, the management controller 37 transfers the
generated raster data to the raster data transfer unit 36
without storing the raster data in the spool data storage unit
35 (step S306).

If the consecutive-printing availability information 52
indicates “unavailable” (NO in step S304), the rasterization
processing unit 34 performs a rasterization process based on
the new intermediate-form data to generate raster data (step
S307), and the management controller 37 performs control
to store the generated raster data in the spool data storage
unit 35 (step S308). Then, the rasterization processing unit
34 determines whether or not raster data of all the pages in
the new intermediate-form data has been stored in the spool
data storage unit 35 (step S309). If the raster data of all the
pages in the new intermediate-form data has not been stored
in the spool data storage unit 35 (NO in step S309), the
process returns to step S307 and the processes after step
S307 are repeatedly performed.

If the raster data of all the pages in the new intermediate-
form data has been stored in the spool data storage unit 35
(YES in step S309), the raster data transfer unit 36 reads the
raster data stored in the spool data storage unit 35 and
transfers the read raster data to the printer 1 (step S310).

If the intermediate-form data of previously printed print
data created using the common format 70 which is identical
to that of the new intermediate-form data is not present (NO
in step S303), an initial printing process similar to that in the
first exemplary embodiment is performed (step S311).

In the foregoing description, the printer 1 is configured to
handle a continuous sheet of paper such as a roll of paper.
In the exemplary embodiments of the present invention, the
printer 1 may be configured to handle standard-size sheets,
called cut sheets.

The foregoing description of the exemplary embodiments
of the present invention has been provided for the purposes
of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations
will be apparent to practitioners skilled in the art. The
embodiments were chosen and described in order to best
explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to
understand the invention for various embodiments and with
the various modifications as are suited to the particular use
contemplated. It is intended that the scope of the invention
be defined by the following claims and their equivalents.

What is claimed is:

1. A print control apparatus comprising:

at least one processor configured to execute:

a generation unit configured to generate image data by
performing a rendering process in accordance with a
print instruction;

a storage unit configured to store the image data; and

a transfer unit configured to read the image data stored
in the storage unit and transfer the read image data to
a printer that performs printing on a sheet of paper;
and

a memory configured to store, for each page in the print

instruction, a processing time in association with the
print instruction, the processing time being a sum of a
time from when the generation unit starts the rendering
process to when the generation unit stores the image
data in the storage unit and a time from when the
transfer unit reads the image data from the storage unit
to when the transfer unit transfers the read image data
to the printer; and
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wherein the at least one processor is further configured to

execute a controller configured to, in response to accep-
tance of an instruction for reprinting the print instruc-
tion, control whether to store the image data generated
by the generation unit in the storage unit or to transmit
the image data generated by the generation unit to the
transfer unit, based on the processing time for each
page stored in the memory in association with the print
instruction.

2. The print control apparatus according to claim 1,
wherein the memory is configured to store consecutive-
printing availability information in association with the print
instruction,

wherein the consecutive-printing availability information

comprises information indicating that consecutive
printing in which the image data is transferred to the
printer without delay with respect to a printing speed of
the printer is available in a case where the processing
times for all pages in the print instruction are each less
than or equal to a time taken to print one page at the
printing speed of the printer, and indicating that the
consecutive printing is unavailable in a case where the
processing time for any of the pages in the print
instruction exceeds the time taken to print one page at
the printing speed of the printer, and

wherein the controller is configured to, in response to

acceptance of an instruction for reprinting the print
instruction, perform control to transmit the image data
to the transfer unit in a case where the consecutive-
printing availability information indicates that the con-
secutive printing is available, and perform control to
store the image data in the storage unit in a case where
the consecutive-printing availability information indi-
cates that the consecutive printing is unavailable.

3. The print control apparatus according to claim 1,
wherein the at least one processor is further configured to
execute an intermediate-form data generation unit config-
ured to generate data in an intermediate form in accordance
with the print instruction,

wherein the generation unit is configured to perform the

rendering process based on the data in the intermediate

form, and

wherein the memory is configured to store the data in the

intermediate form generated by the intermediate-form

data generation unit in association with the processing
time for each page.

4. The print control apparatus according to claim 2,
wherein the at least one processor is further continued to
execute an intermediate-form data generation unit config-
ured to generate data in an intermediate form in accordance
with the print instruction,

wherein the generation unit is configured to perform the

rendering process based on the data in the intermediate

form, and

wherein the memory is configured to store the data in the

intermediate form generated by the intermediate-form

data generation unit in association with the processing
time for each page.

5. A print control apparatus comprising:

at least one processor configured to execute:

a generation unit configured to generate image data by
performing a rendering process in accordance with a
print instruction;

a storage unit that configured to store to store the image
data;
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a transfer unit that configured to read the image data
stored in the storage unit and transfer the read image
data to a printer that performs printing on a sheet of
paper; and

a memory configured to store, for each page in the print

instruction, a processing time in association with the
print instruction, the processing time being a sum of a
time from when the generation unit starts the rendering
process to when the generation unit stores the image
data in the storage unit and a time from when the
transfer unit reads the image data from the storage unit
to when the transfer unit transfers the read image data
to the printer; and

wherein the at least one processor is further configured to

execute a controller configured to, in a case where the
print instruction is created using a predetermined for-
mat and the memory has stored therein a previously
printed print instruction created using a format which is
identical to the predetermined format, control whether
to store the image data in the storage unit or to transmit
the image data to the transfer unit, based on a process-
ing time for the previously printed print instruction, the
processing time for the previously printed print instruc-
tion being stored in the memory in association with the
previously printed print instruction.

6. The print control apparatus according to claim 5,
wherein the at least one processor is further configured to
execute an intermediate-form data generation unit config-
ured to generate data in an intermediate form in accordance
with the print instruction,

wherein the generation unit is configured to perform the

rendering process based on the data in the intermediate

form, and

wherein the memory is configured to store the data in the

intermediate form generated by the intermediate-form

data generation unit in association with the processing
time for each page.

7. An image forming system comprising:

a printer that configured to perform printing on a sheet of

paper;

at least one processor configured to execute:

a generation unit that configured to generate image data
by performing a rendering process in accordance
with a print instruction;

a storage unit configured to store the image data; and

a transfer unit configured to read the image data stored
in the storage unit and transfer the read image data to
the printer; and

a memory configured to store, for each page in the print

instruction, a processing time in association with the
print instruction, the processing time being a sum of a
time from when the generation unit starts the rendering
process to when the generation unit stores the image
data in the storage unit and a time from when the
transfer unit reads the image data from the storage unit
to when the transfer unit transfers the read image data
to the printer; and

wherein the at least one processor is further configured to

execute a controller configured to, in response to accep-
tance of an instruction for reprinting the print instruc-
tion, control whether to store the image data generated
by the generation unit in the storage unit or to transmit
the image data generated by the generation unit to the
transfer unit, based on the processing time for each
page stored in the memory in association with the print
instruction.
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8. An image forming system comprising:
a printer configured to perform printing on a sheet of
paper;
at least one processor configured to execute:

a generation unit configured to generate image data by
performing a rendering process in accordance with a
print instruction;

a storage unit configured to store the image data;

a transfer unit configured to read the image data stored
in the storage unit and transfer the read image data to
the printer; and

a memory configured to store, for each page in the print
instruction, a processing time in association with the

print instruction, the processing time being a sum of a

time from when the generation unit starts the rendering

process to when the generation unit stores the image
data in the storage unit and a time from when the
transfer unit reads the image data from the storage unit
to when the transfer unit transfers the read image data
to the printer; and

wherein the at least one processor is further configured to
execute a controller configured to, in response to the
print instruction being created using a predetermined
format and the memory having stored therein a previ-
ously printed print instruction created using a format
which is identical to the predetermined format, control
whether to store the image data in the storage unit or to

transmit the image data to the transfer unit, based on a

processing time for the previously printed print instruc-

tion, the processing time for the previously printed
print instruction being stored in the memory in asso-
ciation with the previously printed print instruction.

9. A print control method comprising:

generating image data by performing a rendering process
in accordance with a print instruction;

storing the image data;

reading the stored image data;

transferring the read image data to a printer;
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storing, in a memory, for each page in the print instruc-
tion, a processing time in association with the print
instruction, the processing time being a sum of a time
from when the rendering process is started to when the
image data is stored and a time from when the stored
image data is read to when the read image data is
transferred to the printer; and

in response to acceptance of an instruction for reprinting

the print instruction, controlling whether to store the
generated image data or to transfer the generated image
data to the printer, based on the processing time for
each page stored in the memory in association with the
print instruction.

10. A non-transitory computer readable medium storing
instructions for causing at least one processor to execute a
process comprising:

generating image data by performing a rendering process

in accordance with a print instruction;

storing the image data;

reading the stored image data;

transferring the read image data to a printer;

storing, in a memory, for each page in the print instruc-

tion, a processing time in association with the print
instruction, the processing time being a sum of a time
from when the rendering process is started to when the
image data is stored and a time from when the stored
image data is read to when the read image data is
transferred to the printer; and

in response to acceptance of an instruction for reprinting

the print instruction, controlling whether to store the
generated image data or to transmit the generated
image data to the printer, based on the processing time
for each page stored in the memory in association with
the print instruction.
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